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TABLET COMPRISING BFLBIIREaNE AND PSEUDOEPHS5RINB 

The present invention conceras a tablet comprising two distinct se^nents. More 
particularly the invention relates to combtaattons of two phaimaceotlcal subaiaiioes and 
metihods of treatment of aSlex^ diswdexB. 

in the fbm ttf it* dfliswJrodiaorld© sa^^ 




0 OH.2HCI 



BStotitlto te enconflpassed wtJbln thfe genera 
058 146 and be prepared according to the general process described to this patent, 
said process for the synthesis of 242-[4-(diphenylmethyl)-l-plperazii]yl]ethoxy}acetlc acid 
dertva«ves comprises reacting a l-(diphenyimettesrl) pipemzine derivative with metiiyiea- 
15 chloroethajgDacetate or 2-0-chloroethoJiy3 acetamide to form a methyl 2-{2-l4- 

(dft)henyhnfitbylH-plpera2i»Vlletixoa^}-aceta^ or a 2- i2-I4-(diphenylmetl^l)-l-plperazina« 
etho^ acetomide. r^specttvety. Tlius the fanned mefl^ eater or acetamide is then 
sulyected to tjaato hydrops feltowed by addlflcattan and Isdtatton of ttie fiee cB^bouySSo 
add which is then tranaformed into lbs dihydrochloride. 
20 BhuopeariPalmtN" I 034 171 describes tsropseudo-polyniori*^ 

efletiiizlne. • 

Kttetiriatoe has been found to possess eJCcellentantlhte^ It 

taelongB to the pharmacological dasa of second generation histamine Hj-receptor 

antagonists and sho^TO in vitoohi^ afQnlily Itisuseflil 

25 asanantlalterglc,antihisteminlc.bronclxpdilatarandantlepasxnod^ 

the treatroent of alleigic rWnflls and rhtoo-ooiyimctavitte 

On the other hand, a ooiiqwwmd pseMdoephedririe. is 

gympathomBnetic drug nsoofinised as sale therapeutic agents rffeettve in the tdief of 
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It is weU teown to liioae akflted in art that coio^ 
substances should ahv^ be han<fled MrtQi be^^ 

liidi«dag«iq«edlctablea!h^eefecteln'hvii^ In some cases. th«?y also ln4«oe an 
efflcdencr of the tceatmeDt is lower' thaa that of each phannaceuHcal siibstmice 
talcen alone. ■ 

I 

In the ti«ainieiitaf allecgtc disortters such as for esan^le apollen associated 
Okx&c ihlno-ocmJuticttvtUs. care shoutd be taken, when comblntog an antftlataajinto and 
a decongestant, not aaify to increase the overaH efficiency of the treatment. i.e. the 
percentage of days dinli« the Whole treatmejrt peiJod^ 
riiimirihea. nasal obBtnioOon. laciiim 
most mild, but also to ayold poasIWe adroree eSEbcts lilce insomnia and headax^. 

Several patent appttcations alrea.^ d^scaosed binaiy and/or ternary conoiblnattana 
of pharmaceutical substances to spedncpmounts to view of treating various dlsoxdexs In 
humans. In parUoular United Kingdom Ifatent 2 31 1 940 and European patent 
13 Ht>l>li«aium0ttiitf/4disaBSea:S^ 

pseudoephedrtoe: US PWent 6, 171.618 ^doses a dosage Jfoim containing cetitlzlne as 
an fmm e di a tB letease congtonent and pseudoepbedUne ag a contrDlled release 
componerrt. a portton of the pseudoephednate can be incorpomtBd as i^t. fm^^jate 
release conqponent. 

20 In a more particular w^. the tatefnattonal patent appHcatton WO 98/41 194 

discloses a phaimaceutlcal camposffion which can be admtoistered oraHy. allotting flie 
immediate release of a first active substance and the protenged release of the same or of a 
second active substance, comprising 

A. a±leaetone]^wrcamprisingaha!ctiveaubatanceande»^^ 
25 mmfiwfiwte reteaee of the said ifctige substance afl^ 

B. atleastonesecondlq^whlolianowsthecontn^ 
second active substance, this ifqrer being a pharmaceutical a 
conqnlslng between 5 and 609^ by|wel^. relative to the toM-neig&t of the 
composition, of at least one eaKslpi^t. selected fiom toert matrices, l^drophflic 

30 matrices, lipid nmtrlces. mixtirres of inert matrices and of %id matrices. 

mixtures of hydrophilic matric^ ahd of toert matrices: and between 5 and 60% 
by weight JBiaiivB to the total weight of the composition, of at least ono 
aUsallnteing agent sdbibte in aA aqieous phase under physiologicaj pH 
conditions. 



10 



19 



30 



Due to ttie presence of ibB alktflnlatn^ agent, thte conyoaltUm has demonfltegted a 
good staliillLy piofile. 

It has now aurpdslngly been found that such a pharmaceutical comiwsltlon caa he 
prepared ty addttig leas than 5 % of alkaKittzang agent or to the abseooe of aTka l lntvang 



DeapltB the feet that a lower ainountofaUialinizing agent 1^ the 
taWetof thelmention has also demonsttat^ agood stabfUdr^ praftle. 
Ihiw an <>«eot»re of the present tawamon to to prowide 

jdjainiaccutlcal substances to treaty 
being «*te to to(TOaae the elBctenicy of said 
siibstonoe sdone. -whllB asroldtag advera^ 

Another otjjectSve of the ptesent uwditlon is to piovlde sucih a useful conitataatlon 
of phannaoeutical substances when the treahnent to question Is a th«»py such as 
needed for rhlnltte, coM. flu, cold-like and flu-like symptoms. 

The present torcnttoneacon^iaBsesiBLniethod of treating a disorder aiOe^ 
Ainitis. ccdd, flu, cold-likB and flu-Hfee ^ynq^toms to a huittan. MAi ooraprJses 
adnjiioistering to a human to need of such therapy. ataWctcomprfsinganeSSsct&re 
amount of pseudofiphcditoe. an Individual optical isomer or a pharmaceutlcally 
acceptable salt tbseof and an efEfecUve amoiint of efteUriztae or aphaimaeeuticallsr 

20 acceptable salt Ihemjf. '. 

The term "a method for treating a disi>rder selected from rhinitis, cold, flu, cold- 
UJke and fhi-lflce symptoms to a hunian" a^ used heren means provldtog relief frcan tbe 
symptoms of sneeang. rhlnorrtoea. nasal Obstruction, nasal and ocular pruritus, 

laciynKLtlon, and the like. • | 

25 T3ie team 't>harxnaceatteal%jraccqptaJ3le salts" 

efletlrlztoe means not onftrtheli'addtttanaalto With non-tcndc orgajdc and Inoiganlc 
adds, such as acetic, cttric succtaic, aaoorfck hydrocfalortc. hydrobromic. sulfiiile. «uid 
phosphoric adds and ihe Bke. but also thtelrimet^ salts CBar exaoq)le Bodlum or 
potassium salta), ammonimn salts, amto^;saats and amtooadd salts. 

The term "phanmaccutlca^y acceptable salt" as used hereto with respect to 
pseudoephedrtoe means namely its hydrojshioride «nd sulfete ai»d equivalent non-toodc 



1 

salts. 



The term "todlwldual opiical Isomer" sjs used hereto means. v*en toe 
aceutreofasyrninetry.thelevorotatwyarid&edejrtrorotataiyenan^ Asia 
35 ^laiowntothe art. purification ofsucOxeiiantiomers is aratherdiracutt pro 



I I 



013 06.12.2002 15:4< 



depending upon the selected wajr of prepkniioa of tbe compound and tbe optical pvalty of 
the starting material. Therefore the tenn "individual optical Isonser 'as used herein 
means that tbe said cfanpotmd compriseb atleast 90%, preferably at least 95%, by-weight 
of the said ^dividual Cetther dextro- or l^^Jiptatoiy) optical Isomer and at most 10%. 
preferably at most 5%. by weight of the oihei' Individual (respecttvety leva- or 
deartrorotataiy) optical isomer. Addition^, each individual optical isomer can be 
prepared firom (he raoemle xnbdnue biy enjiymalSc biocatalytlq resolution, su<aa as 
disclosed Jn U.S. Patents No. 4,800.162 and 5,057.427. 

The preieixBd cmiqpoundB for eflelilrlzihe are ihe a^ 

In the present s^ppBcatton the tBiin -^settdoephediin^ 

pseudoephedrhieltseie an hadhrtdual optical isomer Or a pharniaoettticaflyacoeptaMe salt 

thieireof. 

In the present application the term "efletlrl^ne" means efletiilzlne ItseJf 02-(2-[4- 

[bls(4^fluoropheiwJ)methyl)-l-piperazinyiietha!g^fl^ or a phannaceiitlca% 

ooR^itBble salt tfaettedf. ' — ' 

&» a particular embodiment the liesemt ijoventian concerns a tablet comprising at 
least two distinct segments, one segmentjof -wtoch cooopxteee as active ingredient 
pzcdominanily efletlrizine and a second segment of which comprises as active ingredient 
predominant^ pseudoephedrtae. said sejmehts beiQg composed and formed hi aucA a 
way that the resulting tablet Is eubstanti^y fiee of impurities fcrmed by reacBon of 
efietlriztae with pseudoephedrtae and witk the proviso that the tablet comprises less than 
5 % by weight, relative to the total w^ght of the pseudoephedrine segment, of an 
alkallnlzlng agent Indeed. It was demonsfcral^Bd that if efletiriztoe and pseudoephedrtae 
were formulated together in the same se^ent. a degradation of eflethiztae appeaired due 
to a ch^nieal reactiim with pseadoephediknei • 

i ' ' 

In a second emibodlmazt, ihe tnvetitiim concerns a tablet oomprising at least two 
distinet segm^ts one segment of \iribich cjonqulses as active Ingredient predt»xiinanf^ 
efletlrizine and a second sequent of whl«j^ ccnnprises as active lng)cedient pr«dom&iantty 
pseudoephedrtae. said segments being cpinposed and fiwmed In such a way that the 
pharmacokinetic profflea of the elletiriztaA axk pseudoephedrine are substaatia% the 
same as to a dosage Ibrm containing eacaj as.feole active ingredient to the same amotint 

By the teiTO "segment" we understand; a discrete volume of a pharmaceutical 
con«)osttion containing an active drug and one or more phannaceutically acceptable 
ero^ents. A segment of a tablet may forin. idt example, a layer of a multilsycr tablet (i.e. 
a layer of abll^er tableO or a core of a taWefc br a ooattag iulty or partial 
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ofataWetAaegaiefltiiiayalaobeapartidcful^ ' 
coattng fijlfy or partial^ cowering a paiiiq^^^ 

By -aubstantlaHy fiee" ^ imderetand less than 5 %. preferably less than 3 % hy 
weight Btore pi^rabtyw underataiid teas ta^ 



25 



Preferabty. to the tablet accotdiag,to Uie taveotton, the pseudoephfidrine eeffnetA 
IsBubstantiaUy ir^ofefletlrlztae.hy'wi4dhlBnieaatIe88thanS%.J«^^ 
3 %, more prefeiab^ less than 0.5 % of tte efleticteiiie 

p8eudoq>hfidiJiiescgnM»t.PreferaI%.to|^ 

eOrtiriztae segment IS aubstantUdJyW^fpseudoep^^ 

B %. prefiaabty less iban 3 %. more piefsaWr leas than 0.5 % of liie pseudoephedttae 

eespaent content hi the efletlrl2Jne segment. 

M another embodiment of the Iiw£ntlon the tablet further comp^ 

segment herein said baiiier segment se^rateB the efletWztae segment and the 
paeudoepbeditoe segment. The bsiiter siment j»m^ 

akiltedintheart. j- 

laanotherembodlmfintoflixehiv&ilion, the pseudoephediSiie seffwent composes 

leas than 6 % by weight, relaitVB to the toU weight of the pseudoephedilne segment, of 

an alkal&dsdng agent. \ 

•me aJkaUmztag agent whlbh can bk used according to the present tovenrtion should 
preferably be soluble in the aqueous phas^' under physiological pH ootxdittons. The 
a]kstoi2tog ^.gent may be chosen fr«ta aD^ 

blcaibonatfis and phosphates, sodium boi^te as «eil as basic satts of afiaxHc aidda 
(ejcample: sodium dtmte). On the other hand, salts not actable In i»a±er under phystotogjc^ 
pH.condtttans. sucjh as dibasic calduniidbs^^ 

tnraxtlacu 

In anoSier embodtaieiit of the lrw|>txon, the tablet comprises a pluraMy of 

pseudoeptxednne segments. ! 

Preferably liie efletiiiziiie segmki^>f the tablet is in the form of a compression 



30 



coating or alternatively in the form of a s; 



coating. By the term ''compression coating" 



we understand a small tablet utOfeed as lUrt of the compmsston of a second tablet and 
where the small tablet Is located ahnost A the centre and itoe rest of the powder 
compressed outside. By the tarm "sptgy <|,a±ln|r we undeistsnd an over coating of a 
tsOJlet with the coating piepaiailon containing an active substance. 
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Ereferalify fJw pseudoephedrfae ajffBoent of 
phannaoeutlcal esclplente In an amount 4ro.73 to 4.6 tfanee that of the pseadoephedtlne 
Itself bjr -weight, and more preferably of l/!p 3 ttmes. 

Preferably the efletlrbdne segnicjlt of the tablet contains Inert phannaceutical 
ejcdplents in an amount of S to 30 timeaW of the efletbisiDe itself bymwight, and x&Oce 

pr^erah^ of 10 to 20 times. M 

'I 

PrcferaWy the ratio of the total aflwunt of inert pharmaceutical etdplents 
present to the total aggregate amount of au acUve ingpedlents to between IJi and 6 by 
^v^ght the best lesuZts hare been obtained \0nb a ratio of about 3. 
In a preferred b J.d. tb.i.d. = tndce a day) ^Lblet accordtng to fibe fnventioix the xvelght r^ 
of pseudoephedrine to efletlrteine ss bet^^i 2 and 40. The bestxesuUs have been 
obtained with a mtio of about 12. j;| 

In a more preferred b.id. tablet t!|e pseudoephedrlne segment comprises about 
108 to X6Q tag, preferabty 90 to 1 50 mg jjkd more preferably 120 mg of pseudoephedrine 
-andiaw efletSi^ine SeginenE^Sphses a^Ut 3 to 25 mg and^^^abty 15 mg of 
efletirfisine. 'j 

In that case, accordtog to the tavitoton^ 
pseudoephedrlne segment and eflettrtjanfe seg^nait is less than 180 nm^. and preferably 
firan about 20 to about 150 mm2 . By Jn&facial area we understand Ore calculated 
contact surface between the two segmen^ \*at ever the lype of taMet fround. oblor»g, 
squared, caplet ...) or thelype of contaci'COuld be. 
In a preferred embodiment of the ; 



rdease fonrrulailon. By "slow release"; -wen 
andg)ceatierthan7O%in6h0urs, or 40 
hours In 600 ml water (FICl 0.1M) in U8p[ 
m a preferred ernbodtanaat of the : 



venUon the pseudoephedrtae segruetxt Is a slow 
aderstand a release of 10 to 60 % in 1 hour, 
1 80 % la 2 hours, and greater than 70 % in 6 
ppamtus 1 {37 •C, 100 RPM). 

. n-veritionliieefletlristoeislnlrnaaediateieleaae 

form. By -immediate release" we undersl4id ardease of mcne than 70 % in 30 mtnutes. 
m 500 ml water (HCl O.IN) in XJSp apparllus 1 (37 *C, 100 RPM). 

Ihe b J.d tablet weight is between bob to 800 mg, and preferabfy between 300 axid 
800 mg. 

I 

In a preferred once a day tablet 33^ pseudoephediine segment comprises about 90 
to 265 mg of pseudoephedrlne and the efl atiiteine segment comprises about 15 to 70 mg 
of efleUriztoe and parameters of this tabti (for example interfacial area bettveen 
segments, wel^t Mmlts of the tablet, ...) ]^ nre to be adapted by persona sklUed in the art- 



• i 



Pi^erably the taWet accon^ 



/ lie invention oompxlses aa axnovoib of eHe^Mzbx 
ivhichwlieado3ed to a liinnan subject gl: res a eflettism the efletirizine 

pla^tna concentration versus tfi^ wWdtils between 80 % and 125 % of the area 

under the efleBrlane plasma concentrattc inversus time curve observed voiim a 
dttgrdrotdbOorlde efletirizine Immediate letease tabtet compiising said ammmt of eOettiizlne 
is dosed to saine hmnan sulgect at the s£ me efl^^ 

Preferably the tablet according to ^ he invention conrpzlaes an amount of 
pseudoephedrlnewhicOi^whendosedtoa^n^^ 

uxider the pseudoephedrtae plasma cone sntratton versus time curve ^chls between 
80%and i25%of the area under the psmdoephedrtoc plasma concentrntiOT 

arine sustained release tablet comprising said 
i human subject 
\ forms of this invention provide 
plasma levels whldl are equivalent to those 
dttoe and efleUxi^ne contral foxmulatlonL 
on the parttde size of the pseadoqpihedriAe 
. JtUw iHdea: less tfaarx 25, By 'ilofw indexf' we 



time curve observed when a pseudoephi 
amount of pseudoepliedrlne is dosed to 

Pseudoephedrine/efletIrl«ilne doi 
pseudoephedrins and efietiii2ane blood* 
lesuUlng from dosing separate 

lia the tablet according to the i 
present is chosen sudhi that it hasja 



Utxdetstand the flowabllily Indeac corresponding to the diameter of the smallest hole 
ihrough vohich sample will pass three testa out of thtee (equipment fcom Hanson 
Research Corporation Chatsworth)- ] 

Hie particle size determination; is carried out by means of aiijet sifting under the 
fbHowIng conditions : individual sieves Recording to ASTM Bll. 10 g of substance^ the 
equipment used is the Aftrfne airjet sieve! a low pressure is used, prefexablsr 260 mm HiO 
(between 100-300 mm HaO). the slwing ; ipiod is 6 xntautes. and the awdKaiy Is 0.30 g 
antistatic per 10 g substance and preferal >fy Aerosil R 972 OOegussa). 

In the tablet according to the tnVeMion the parttcle size of the pseudoqjhedrine 
present 15 chosen sudll that it has an 4iJt}r to settle of less than 30 ml. Theabiliiyto 
settle (Vio - V5o6I >® measured according to Eur. Pharm. 2.9.15. 

Preferably in the tablet according*! o' the invention not m.ore than 10% of the 
pseudoephedrinepresentttiereinhasajpirtidle,S3zeQflessthra More preferabftr 

the particle size of the pseudoepheditai i£ such that at least 96 % of the particles are less 
than BOO ixm and nxyt more than 15% a!re| less than 106 pm. 

The best results have been obtairi* d.nvith a tablet vrberein the pseudoepbedrlne is 
crystalline. 



to 
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The tablet acoordlng to a prefitem 
hydrophffic polymer, a methyl cellulose i^ther dertvattve and prefta»to^ a substituted 
bydvaxsiBjixd methyl cellulose. 

Tb& viscoslly of the methyl cettuto^e ether dertvattro is measured accordtog to Bur, 
ebaxm. described method in cdlulose def ivatives monographs or aocoiding to USP 
meiliodn''<911>. ! 

Hie best results haye been obt^E^k with the product sold under the trademark 
M^ihocel KlS MCR which i$ an hydroac^ ropylmeihylcettulose OoieihoKjri : 19 - 24 %, 
hydro^liropyl: 7- 12 %), chlorides : ini : O.B %; having an appaxentviscoaay of IIOOO 
to 21000 mPa («c3P) and a 5»artlcle fite^ 

Preferabljr the ratio pfhydroagTsloiiyto to the 

ps^idoephedride is between 0.5 to 2 by ^ ^^t, 

In the tablet according to a prefei^ id embodiment of the invention the .efletliizine 
containing segment also contains a dis^t sgrant, preferably in the rajoge less than 5 % by 



weight of eftetin^ine segment and nu>8t^] 



multiple radii of cmvatuie, {and moat pr^'! 



ily In the range of l to 5 %, Exan^le^ of 



suitaUIe disint^grant are eqdium standi ^yoolate. sodmro ctosscaraielose (doss-Hnked 
catboiqr mett^l ceDuloae), po^ndnylpyrroli done dertvattres, crospovidnne (polyplasdone 
XL, PLP XL). The best resiilts have been c btalned with a disSntegrant being a crods-hziked 
carbo:^ methyl ceUuloiSe. ; ' ! . 

in a preferred embocliment of the tkblet the efletfrizlne segment containsi exciplenta. 

including a polyhydrojqrl compound havidg a molecular weight of less than 400. 

I "I I* ' 

Preferably the polyhydroxyl: conipound <sj& sugar. Most preferably the sugar is lactose. 

A more pTeTeired embodiment OJ^ d le Inveation is the tablet whicsh ia a bl-layo- 
taMet the efletfrlzlne segmfiDt beiiig a * and the pam^ 
lajwr, Fi:«ft»cBb^1]ievelght;raaooftbe|i8»^^ 
betnreen 0.25 to 10. and most prcferabl^l etween 2 and 6. 

In the preferred embodiment tlx J <y iter fece of each of the two layers has a dlfforent 
shape. Preferabty the tablet has a first i whicih is iihe pseudoc^phediine l^er. havtog 



irably three. Preferably the tablet has a second 



fece whioh is taie efletirlztoe layer, havtdg k single radius of curvature. Radius of 
curvature is defined in American Pharfa : euHcal Association CTableting Speclflcatian 
fttenual. 4«« edition. 22 IS dsnstitutlonivuniie, NW, Washington, DC 20037-298S. pp 45 
and 46); cup radius la a single arc gsti Ja | sd from the tablet's centerllne (midpoint) across 

axis: the cup zadfus finms the cup's prome: cup 



the tablet's diameter, mtoon axis or ms^m 



01b uo.iz.^uuii xo 



Is the d^pressiain, or ooncanrfiy. atthe enif 
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of a punch npi Majar axis : lengfb of a fitbaped 
tablet, tntoor asds is width of a shaped ta] det. 

A tabitetimQr otmipiise an ad<^^oDal coatiiig layer. In an altemative the coatiiig 
layer can act as a taste xn^ldilga^nt. E:caxnples of suttatole taste maaktag a^ts a*e 
5 cettuloae derivatives (jnethjrl-, carbcofyiiel hyi- hydtoJtyiiiettq^-, hydnogr etiiyl-, 

hydroxymetha^propyl, cettulose} vinyl deri ifatEres (polyvlx^l akobol. polyvtayi acetate), 
acrylic and methacayHc desivathres ps^pdrt igjts*), tnalelc capcifyxaexB. vdfytiaoftXbykaass 
glycols, natural ie8lii8lzdne.euiiM).*. , ' 

A tablet nffly also contain some pt armaceutlcally acceptable fillers as ejodptents . 
10 aSsampaes of auttahie fBleis are atanih w i deiivatlres. lactose, niamittol, sucrose. 

^hjooae. sortJm calcium ^osphates. ms ItodejdHnes, polyviiv^pyacii6oxi^. polyetiiyteae 
glycols. nddocxystBlline ceOlulose, org^c acids. 

in a preferred embodiment of the 1 ivention the tablet is packaged tn a molstwxe 
and asygcft protective pacKaging ma^al 
j5 In ft tPib M ij^ftftprfing to a prefiaxei! embodtoient of the Uiventton, the 

pseudoephedrtae segment compriaea le sist one essdlplcxit. selected ftom inert ntattices, 
l^ydiophflic matrices, lft»id tpotrices, ndxtto es of Inert niairfces and of %ld matrices, 
mixtures of hydwphmc mabrtoes and etfiUp^a 

of inert mafiioes. | 

20 The tablets according to a prefeijired embodiment of the presOTt invention cortqnise 

mahSK exclpienta <*Dsen torn inert, hydirophitic amd lipophilic matricee. 

Exan^jles of lna± n^trices whibhS cin be used according to the present invention ate: 
polyvinyl chloride. pdtyeQiyifene, vinyl aoetsL chloride cop<flymecs, 
polymeftQtoiethaciylates. p^^yamldes.:,illcLes. ethgrl ceDuIoae, p<%s^^rene and the Bte. . 

25 T'srarnpiea fif hydrophillc inafaic^-which can be used according to the present 

invention are ceJIutose derlraiJves 0?A^Ay]Ucpyl mettyJcelhilose. hydiujLyelliyl cettulose. 
t^drtBsypropyl cdlulDse, methylceinulose Jd the like). nDnceBulose po^aochaiides (galada- 
mannans, guar gum, carob kum, gum.'apib4c. steicculla gum. agar, alginates and the Hke) 
and aci3^ acid potymers (^ibopols 934P Ld -974? and the like). The bydrophflic matrices 

30 preferabfyused according to" the presehtioientloA are hydraxypropyl methyl ceDuloses, eucsh 
as confounds sold xmder the trademarJ^MEHHOCaELK or B. 

lExamples of HpidI^trlceswW<ax.cao: be used according to the present invention are 
gi^cerides fenono-. dl- or td^ycendes: stekr a, palmitin, lauxln, nontisthi. hyd«>g«»ated 



82 



castor or cottonseed oils, predrol and ^Mce). fatly adds and ateotools (stearic scld. pahnttte 
acid ianilcacid;stearylaIcdhoLce^alii.l^l.cetosbB^ 

•i . 



II • • 



ii • 
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esters ftnonoatearfttes of propyls 

axul waice® Milte wax, cachatol wax aiik tt e 10^. 

M addition to Oie above-mentljjn?d qon^jonenta, the tabtet BoooaStag to the present 
invention may also contain other exd^ept^ such as diluents (example: Emoompress, lactose 
and the like), binders (AvlceJ. starehes[:pDj rvioylpynoiidone and Hxe like), distategrants 
(starches and nKwJified sbarehes. cdlujo^ ieiivatsves. alginic derivattves. pectins and the 



HkcO, lubricants (talc, mngneslmn stealrafe. 



ccjUoldal slUca and the like), taste-masMng 



10 



agents (oiTcIodextrin. P-cydode!diln,|Y-cy«todexli^ and their all^lated derivatives), 
ftairauiingj orcotomari^ as well « 
m eB mi aylte reams, pot^vi^yl cbkKide^ij];^ ik and ttie Uke). 

For implementing the method! .of ti e^tnienl: of the foventtan the tablet beielnabove 
described should contain an rfFectfire ^at»^ of efletliteinc and pseudoephedjtoe. An 
effective amount can be leadfly deteiminJd=by the use of conventional techniques and by 
observing results obtained under anajo^ok circumstance, hi detemtfning the effective 



20 



-iS ttUWuntnnsitober at lactors are coMeifed Indudixxg. but not Urmted to: the species of 
patient; its siae, age. and general heaii; itie specific disease involved: the degree of or 
iDVOlvement or llie seventy of the dis^e; the xcsponse of the individual patient: the 



particular compound admiliisteted; tki|nJo!le of adminlstratton; the bioavallalriUly 
charactcHstica of the prepazatton adr^mst^red; Uie dose zegimen selected: and the use of 
concomitant medication. 

Additionally, the respective proporkbns of efletirlztoe and pseudoephedrine in the 
tablet should preferably be such that |ie said tablet comprises about 0.25 to about 2,5 
percent by weight of efletirizine and |biut ko to about 45 percent by weight of 
pseudoepheddae. j , 

A tablet according to the inve^An (jan be administemi to a patient hi any form or 



25 



mode vrihlch makes the tablet bloavailalble 



One sikOIed in the art of preparing fon^ulations can readily select Uxe proper form and 



mode of adrainlstxation depending un^ii the particular dhazacterlstlcs of the disease state 



30 



to be treated, the stage of the disease 
Tbe tablets of the invention 



!c'o: 



35 



ip. efifective amounts, namely the oral route. 



abc other relevant drcumstances. 



,q . T ip*ise at least one phaimaceuticaDy acceptable 
eadpient. the proportion and nature o||i!hIch are determined by the soJubillly and 
chemical propertiea of tiic tablet selecfed. [Uie eOiosen route of administration, and 
standard pharmaceutical pra«tice. 

More particularly, the present jjl^ektion contemplates pharmaceutical 
compositions eonsisttng esseaxtially oi 



a itii erapeuUcally effective nmniir>» 



of the above- 



9 A XV WW 



10 



15 



20 



25 



.1 

.11 



11 



wlfb <me ormcNK phaimaceatlcally acoepfcable 



described acttve conq>ounds ta assoc iajiaa 

Hub eJKdplent material majr bfi ^ scdld or senol-soUd material which can serve as a 
v^deormedluinfortheactjTOiiig^^ Suit2a>le excipieiit materials are weia Imowi 
in the art Thephanimceuticaltabl^ of tte i^^ 
msy be administered to the patient •tij)(,\iie of tablets, or capsules. 

selected T9ith respect to the Intmdi^ 
L caaventional pharmaceutical practice. EY>r 
L of tablets or capstaes. flie tberapeutlceai^ 
I ady oral non-tcodc phaxmaceutically 
tcjr starch- optionaBy, the pharaiaceutlcal 
pideir such as mlcrociystalllne celltdose, gum 



30 



The CTcipient material shaula Sbi ija 



form of admiuistratiaQ. and confl: 
instance, for oral admlnistx&tton 
active drag componmts may be 
acceptable inert exxd^rat 8uch as 
tablet of the invention also contain a 




'agent such as algnic add, a lubricant sudti as 
colloidal silicon dioxide, a sweetening agent such 
- a Oavouiing agent such as pepperxnint or 




tablets represent the most advantageous 
ly be coated by standard aqueous or 
or other entering coating agents. Desirably, 



tza^usanth or gelatine, a dlsintegra* 
magnesium stearate, a glidant such 
as sucrose or saccharin, a colaring 
methyl saliqdate 

Etecaose of easy admini 
oral dosage unit form. If desired, 
nonaqueous techniques with eu^, ^ 

each tablet or capsule contains bom kbout !i5 mg to about 300 mg of the active 

ingredients. jill; ■ 

A tablet according to the inveii ioh c£ n be prepared according to various methods 
Imown to persons sMEed in the art ji. . . • 

The present Invention concen ^ Lflsc ! the use of a tablet described, for the 
manufecture of a medicament for pre Atia g or treaBng discoders or oondiUona 
associated with rhinitis, cold, flu. col(Kl|i^e and flu-Ilke symptoms and afle^gic ihJnltls. 
relief of nasal congestion, seasonal rltt^/lsneeztog, rWnorrhea. nasal and ocular 
pruritus, redness of the eyes. tearingjjs^Wezto 

The present invention coni 
humans and mammals dlsordere or 
and flu-like symptoms and allergic rf 
sneezing, rhinorrhea, nasal and oculi 

The invention is fhrther di 
m detafl the tablets of the present 



^iBOjla method for preventing or treating in 
IcLitiins associated with rhinitis, cold, flu, cold-like 
ll|is,|relief of nasal congestion, seasonal rhinitis, 
piiiuktus, redness of the eyes, Leaiing, sneefiSng- 
bly irfeference to the following examples describing 
Idr , aswdlastheirutfltty* 



'J 




Bsazople I. 'Compdsitian 
tablets. 

A pliase one, opened, i^ndomiaec 
expertoental 120 nog sustained rel^ 
I^le 1. Composition of tablets A an(| 1 3/ 1 



I'ii 

'I 



•a VAJL 
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"of the p4 ; d6ei(hedrlne slaw release segment of the W-l^er 

•ii! 

pUol i 6tu4y compared the oral btoavaflabUtty of 
i' -:®^ent pseudoephedrlne fonmitettons (taUle 1). 

hi 



ComDonenta 



10 



-ts- 



HFMC(a) 

MicrbcaystallinE 
Con<|idalsiU.;^ 
Magnesium stea:|i±^ 



I 
I. 



i4 



cdiulose 







120 


120 




120 


200 




74 


55.5 


2 


1.6 


4 


a 



I 



■Tt 



20 



HFMC (a) represents a compound hyMcbc^ : 
vlscosily of 11250 to 21000 xxiPA(=ciFl 
hydroxj^propj^methylcdluiose. | 
HPMC tb) represents a caolpound hydio^Ti 
viscosily of 80000 to 120000 niPa (=c 

i:he objective was to compare the oraljjjidjiYkaabllltjr of the enpertmental sustained i^Iease 

1^ referetwe tablet (60 given iwtoe a day fn 8 

istedintable2. 



metbylcellulose having an apparent 
clentfpblges)), as defined In USP monograph 

ropyl methylcdaulosie having an apparent 



foixaulatlons and an Imxnedlate reliel 
healthy male subjects- « \\^ 
Ihe main phannacokinetlciparameter \ 



I 



■E 



ii 



0Z2 ■ Ub.i^*^<Jv^ x3:ou:c 



Ittble 2. Mam pihatmsiCristoBtic j^lraaneieters | aftear oral admlnlstratloiil of 120 tng of 
TVeatmenl 



269 
5 

3948 



295 
6 

4249 



and B). 



C««6ag/niW 391 

10 AUG &igA/ni« 3877 j [ 1 j 

Hie two eacperimentEa fbraoulatlons 1 
vrere bloequlvalent to the retoence 
The B fornralation was ohosen for 
IS longer plateau time in the curve com; 

Example 2. Dissolution prome's pH dipcjideaicj for tablet B segment. 
Dissolution profile of pseudoephedr^ l isS asses'ped at various plte teratec. HCl = 0.1 N. pH 
= 45 68aiid7.5,USP24Apparat^ t lOOrpm, 37»C). Results are esqaesscd to taWe 

aetB se^ent at various pHs- ' 

it i' 



whic2h showed a dear slow release profile, 
dilation. 

deve: ppment as pseudoephedrine layer gLven its 
to formulation A. 



20 Table 3- to vitro dissolution data of 1 



TbneGb] 


Water 


0 




1 


44.1 


2 


62.1 


3 


74.9 


4 


84.0 


6 


92.7 


8 


97.8 


12 





4.5 



pH6.8 



pH 7.5 



25 



30 



Ttm results show a pH-independent 
Example 3. Conapoaltlon efletai^e 

tablet 




40.4 
68.2 
70.8 
79.6 
90.8 
96.7 
100.9 



41.4 
B9.4 
70.5 
79 ja 
90.8 
96.2 
99.9 



, dissolution. 



n 'Jrpsefudoephedrliie.Ha 10nig/120nig bl-l^yer 




Coated eaetlil!^,HCI/pdeui 
Ilie parade Gize of ilie pseud 
are less than 500 yasi and not more 
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The fixnmilatlon of these taljffits is presented in table 4. 



Table 4. Composttion of 10 mg /12Cf 
tablets 



eph^3ilne.flCl t^-layer tablets irore pz^pand, 
ephediine is sucih that at least 96% of the paxtteles 
az^' 15% are less than 106 fun. 



I film coated efletiri2toe.Ha/pseudo<5JheditoeJ^ 



10 Core's first layer 



15 



Pseudoephedifi i e.HCi 

HPMc (a) ; ] 

MicroGxystallitki ce^ulose 
Colloidal siHcc^rj 
Magneaiutn st 



20 



Core's second l^er : 

EflelMzlne.H 
Lactose monoh 
Microciysfxillin 
Croscarmellosl 
Colloidal sflicc^ 
Magnesium st 
Coattaxg matez^ : Opadxy white 




mg/tablet 

120 
120 
57 
1.6 

l^g 



25 



cellulose 
iodliun: 



30 



Hie product Opadiy white id 
coating thydrosiypropylmetliylceaulos 

The components of each cord 
bi-layer rotaiy tablet press, Tben the 

The tablet has a first fece, whi 
radii of cuxvature. The tablet has a st 
slnglEe radius of curvature. 

The interfaclal surface area of iuut 
segxnent is about 95 mnfl. The diamc : sr 



r 



Hie tablet is padfcag^ In a md JtiWjaflid tasygea protective packaging matejdaL 



10.00 
91.20 
50.00 
6.40 
0.80 
1.60 
13.80 



cciii|>iiia±i6n of polymers for the aqueous JBlm 
titanium dioxide, polyethylene gitycol 400), 
^ye f mixed separately an then compressed in a 
Lb] Bt§ are cbated with Opadiy. 
X is t|ie:ps6udoephedrine layer, having multiple 
jofai %ce, \rfhich is the efletlrizine layer. havJng a 
1. • I 



le pseiidoephedrine segment and elletinzine 
If ttie tablet is about 1 1 

TYiin, 



ti 



10 



IS 



20 




Claiizis 



25 



30 
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1 Atabtet rnTnr'<°<"g at liaat tW {distinct segments, one segment cf -nbich 

comprise* a» active iiagtedient predoiUanfl4'efletiilzine and a second segment of ^ch 
conmrises as active ingredient predoi|nantiv!p9eudoef4iedilne. said segmente being 
composed e«d fonned insucba W^attlJiesultlngtablette aiilw^ 
jmpuiltles formed toy reacobn of eflet^ btoe vkjlipseudo«qpIi^^ andTrtfli the proviso 
ibat the tEOjlet compilaea less ttian 5 1 ly xS^t. rd^ 
pseudoepheditoB segment, of an alkJnlzlng^ent. 



2 A tEfljlet corapiteing at! sast im6 distinct segments one segment of wtolcih 

comprises as active Ingredient predoiiantljrkletJrlzmfi and a second segment of xrtilch 
campitees as active ingredient piedoiiLantlypseudoepbedrine. said segments being 
con^Josed and fotmed in such a v«,y ) lat Gie iibaimacoklnetlc profflea of the eneUilztac 
and psendoephedrlne are substanilai' the sjiine as in a dosage fonn contaititeg eadh as 
sole active ingredient in the same ami hm*. 



3. Atabletacooxdingto 
substantially free of efletiildne. 




IzqZ vtdieretn the pseudoephedxine s^ment Is 



4. A tablet according to cj im 1 o cC2 wherein the efletirizine segment is 

substant^]]^ ftee of pseudoephediine | 



t h nw 180 nun^. 

A tablet a cc on U n g to 
fcaibcf compjrilees a barrier segment, 
e&etuizlne segmirait and the pseudoi 



1 |r] 

5 Atsa>letaccordIngtoailyone.||theprecedlngcIalrnB^jereinthe 
inte*fecial surface area of the pseudo^hedili^ 'segment and ettetirisdne segment is less 



* * ? 

otx& < i the preceding claiins wherein the tablet 



35 



Lerein 



said barrier segment separates the 
segment. 



7 A tablet according to ^ one'<ll^the preceding cStelms wherein the 

pseudoephedrine segment comprised fU u4k 5 % by weight relattve Id the total weight 
of the pseudoepheditoe segm^ent. of aj fl1lTf htyA?rtn g agent. 



10 




■•(•I-. 
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I* 

t 

II 



i. 



.16.. 



8. A tablet according to finyon^ of liie preceding 

campdses a pluialltjr of paetidoephe segdaeatd. 

' J ' 

® ■ A tablet according to iiy one of £he preceding dalms \idiereln said 

efletiri2ane segment Is In the £arm of a- conqite^on coating. 

II « 

10. AtaWetaccortllngtOiuliiyoneoftoeprecedtagclaln^ 
eflefliisdzie segDooit Is In tlie fbcm of &.spray boa^^ 

I . I 

11. Atabtetattjordingto Woneofthepr«»dingc^^ 
psisudoephediine sesgment contains : lert phannaceutteal esclplenta m an amount of 0.75 
to 4.B times that of the pseudoephec rtoe Itadfibjr 'wefght 



efletiiizine segment coDtata® inert 
times that of tide efleiJUzIne Itself by 



' one of the preceding claims wlxercdn the 

ical exGipiezits In an amount of 5 to 30 



It: 



20 



25 



30 



33 



13 . A tablet according to ^ one, o^ the precediiig claims v*iereEa the ratio of 
the total amount of inert phaxtnaceutiial excipients present to the total aggregate 
amount of all active ingredients is between a .2' mA 6 by weight. 

' > ! • 

14. A tablet accortUng to ^ronlo^ the preceding claims "H*e^ 
ratio of paeudoephedrine to efletWadbnej is b'et«freen 2 and 40. 



i 



15. A tablet according to iji ^herein the weight ratio of pseudoephedilne 
to eftetixii&e is about 12. .' (. ; . 

Mi I : ' 

16. A tablet according to any one of liie prscedhig claims wherein tb& 
pseudoephedrtoe segment compiises'^etwe^jktout lO and 266 xxng of pseudoephcdilne 
and the eflfitWzlne segment comprises, betweei about 3 and 70 mg of eSetlrizhie 

'i'! . ■ ■ 

ill 1*1 

17. A tablet according to ^ one of ike pi^cecBjog claims wherein the 
psmdoephediine segment is in a sio^ir^e^e fdnn. 



10 



15 



UZb UO.J.ii-^'-'V'fi- X 



I 



'17 



18. 



A tablet aMamJing to W one iOf Che prece^ 

•I ^ ' : 



efletlrizlae to to an Jxnnusdlate rel^ 



19. A tablet accofdtogto2nyoneaf«iie iwecediog claiim wbei«in the taWet 

weight te between 200 to 800 mg. ' , . 

:i ' • ■■ 

20 Atabletac«ordingto^yon^ctf^ef«ecedtogd^ 
«oxai«lsesanaznountcrfefletwztoe'^ 

between 80 % aiBi 12S % of the arei under ^be plaania efletWzlne oonceoix^tion v«8U8 
ttxne cutve obsetved wto«n k <Mby^ 
eo,,,prisJng said anumnt of cfletl^ 



20 



efletiiizdne dose. 



21 A tablet accordtag to Ly onei:of die preceding <aaiiii8 ^rtiereta the teWet 

comprises an amount of p^udoeph^e ^|xlch v*en dosed to a hu«an subject gives a 
pseudoephedrinea«aund^theps4;dc*phedt*«eplas«)a cooceutratianvenms^ 
Lve wMchlB between80%aiui^|i5%of:thdaieauiidertheplasmapseudoepbe^^ 
conceatra««nve««atimec«xveob4rved^ sustained release 

tablet comprising said am<*unt of ps^doep^xedrtoe Is dosed to same human subject. 

«1 



22. 

aizeof the 



A tablet according to 'Ly or^ of tHe preceding claims ^hei^fee particle 

iCiLoseiisiarih that it bas a flowing 



25 



than 30 mL 



23 A tablet acccadlng to Sfty ou^W the prec^Mng claims whereto the parttde 

of the pseudoeph^Wne px^sentSj; chosbn tfadi ttoat H has an abllily to settle of less 



30 24. 



A tablet according to o J of «ie preceding claims wherein not more 
10% of the pseudoephednne piUentlWin has apartlde sl^ of less than 100 pm. 



if 

ll 



i! 



1 
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25. At8fljletaccwdli*gtocfalm23!or24whereto 
pseudoepbedrine to such that at feast 95% olTthe partlclea are kaa than BOft yrr. o,.^ Tigt 
xnore than 15% are less than 106 yonl 



26. 



A tablet according to Any ooaeiof claiixis 23 to 26 v^hereln the 



paeudoephedijne is oystalUne. 



27. A tablet accordimg to ^ ouejbf tiie preceding clalnis wherein the 

pseudoephfiditoe containing segmeri^ also contains a methyl cellulose ether derivative 
10 having avIacoatQrofabout 11,000 to j21.0odmPa. 



20 



35 



28. 



15 29 



A tablet according to dalm 27. TJrihereln the methyl cenulose ether dextvattve 
is a substituted h^draxsrlaied mettQrL teeUulose. 

is 



" --- - ■ ■ ■ — — ■ 

A tablet aecbrdlng to aalm 2i wiereln the meO^ ceUulose ether deilvatlve 
la an hydra^rpropjdm^ibylcelluloee. ' ! 

• ,1 

i 

I • 

80. A tal^ according to dalm29jy*firein the derivath/e 19 aia 

hydroayproRylmethyicellulose (methasyl : 1^ - 24 %. hydtragppropyl : 7 - 12 %), cfaloiides 
: max 0.5 %: having an apparent vlatoslly of 1 12S0 to 21000 mPa and a partlcfle size : 
mhi 90 % < 100 mesh. { 

!? i ; 

31. A tablet according to |iiy onejof claims 27 to 30 wherein the ratio of 

hydrajg;pnq)y]meaviceHutese OflPMC) to tb^ pseudoephedrine la between 0.6 to 2 by 



25 weight. 



32. A tablet according to piyonjof the preceding 

eftethi^tae containing segment also ^ntaind' a dislnteg^ant 



30 33. 



: \- 



A tablet acc.ordiixg to jdaixn 3l| wherein the efletirlzine ccmteijifng segment 
ateo contains a dislntegrant anther^ hyvr^to£^et5Ii2ineses^lis^ 



34. A taWet ac<a>rdiDg to i^jalXD 34 Twherem the dlslntaegrant is a cross-Jtaked 

carboiicir methyl isellulose. ! iji t 



f 

1 



I 



028 Ub.iz.^ou^ io:ox; 



35. A tablet according to any one 

efletbldne et^ouait contains excipients to 
molecvJer -welgjit of leaa than 4^. 



'the larecedlng cTatros -wherein the 
; a polybydroxg^ coanpowid having a 



36. 



10 



37. 
38. 



.tablet according to dalmsiJ wherein the polj^aydroxia conqjound is a 



A tablet aocoxdlng to dalm 3Siii*erein the supr is la^ 



A taWek according ta aior one j)f the preceding clalnis wherein the tablet is 
a W-Ugrer tablet, the efletlrlztoe segment bd|g a layer and the paeudoephedrine segment 
belngalaqrer. 

15 39. AtabletaccoidlngtoclaJm3^v*«retathevreIgb±r^ 
psludoephedUne layer to the ettetoizSne J^'is between 0.25 to 10. 

40. A tsWet according to claims 4 or 39 Tsb^ein the enter fece of each 

two iGveis baa a differeot Shape. 



20 



41. A tablet according to claim 4(lwherein the tablet has a first face which is 

taie pseudoephedrtoe l^er. hawing multiple ladli of cinvature - 

v^isieln thie taWet has a second fece -wftilch 



42. A tablet according to cOalm 

25 is ttoe efletWzlne layer, hawing a single radii 



43. A fcabM according to akiyonelf the preceding dalmay^lchcQm^ 

additional coating l^er. 



of curvature. 



30 44. 



46. 



A tablet according to claim 4£j4rhereto the coating layer can act as a taste 

1 ! 

tablet axxiording to iiiyone i f the preceding claims i«*ereta the tablet is 



packaged in a moisture protective packa^ 



35 



materied* 



I 



1 1 
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20 



46. AtaUetaccoidlQgtoschyotiettftheprece^ 
pack^iged In an. oxygen protective pah caging tnaterlal. 



••■I 



47. A tablet according to kpyone of the preceding ntafmm vribeielii the 

eOetlrizlne segcoent coxnptlses efletii^:kne dihydxocihkujde. 



48. 



Use of a tablet accord|iig to anyone of the preceding claims, for the 
manu&cture of a medicament fiir pr^ireating or tneatlxig disordeis or conditions 
associated with rhinitis, cold, flu, < 
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T^f and fhi-Ute efyxtqxtoms, and allelic rhinitis, 
reltef of nasal congesttoa, seasonal ^|inltis. sneezing, xtunoixhea. nasal and ocular 
pruritus, redness of the eiyes. 
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tablk 



llie present lixveation ccmceEas a 
paitlculaxly the jhiventloa r^tes to cSdiQltoial 
5 tneihodd of treatment of aSlcr0c <^orderd. 
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